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■Hre invention re.ates «o a low-pressure mercury vapor discharge lamp 
The mvention also relates to a compact fluorescent lamp 

«,«.,«• t *<*»■• lamps, mercury constitutes me primary component 

for me (efficient) generation or u.travio.e, (UV) tight A .uminescen, rayer^LTT 
• ^^^^bepmseutou..^^^^ V, ™ 

^orrnvtsrhtemmatofe^^^^ Such discharge lamps are 

merefcre averred to as fluorescent lamp8 . MtenMjy ^ ^ mtraviole^gTeld 
nray he used manu&cturing ^ ^ ^ ^ ~ 

P^mc^ vapor discharge lampsis ^ yoilc ^ md - 
compact emhodunents. GeneraJly, me nfcmar discharge vessel of compact fmorescentw 

hunp compnses a so-called e.ectiode.ess low-pressure mercury vapor disease lan^ 

toaed ^ mmd ^ofmecurmn t mven a on,madesignatio n ' 
Nominal operation" is used to refer to operating conditions where the mercury-vapor 
pressure ts snch tin,, me radiation output of the hunp is a, ieas, 80% of ma. when 1 Ugh, 
otnpm is mammal, ,e. under operating conditions where me memmy-vanororessure is 

andti^*Mii^ of tiie discharge lamp 1 second after switching on the discharge hm^a 
a^e ^^i.deft^dasmetimeneeded^^ ^ a M * 
tarnation ottiputof 80%of that during optimum operation. 

Low-pressure mercury-vapor discharge lamns are 
fltnaUm 0 , . 6 ups 31)6 known comprising an 

^asuch discharge ramps have a comparative* low ntem,^^ 8 ,, _ 

Ir^aTradiT*^ 8 ^^^^^^^ 
also me mttial ramation canputis comp*ative,y ,„ w whe n a custemary power suppU used 



PHNL030698EPP 



2 19.06.2003 
to operate said lamp, In addition, the nm-up time is comparatively long because the mercury- 
vapor pressure increases only slowly after switching on the lamp. Apart from amalgam- 
containing discharge lamps, low-pressure mercury-vapor discharge lamps are known which 
comprise both a (main) amalgam and a so-called auxiliary amalgam. If the auxiliary amalgam 
5 comprises sufficient mercury, then the lamp has a relatively short run-up time. Immediately 
after the lamp has been switched on, i.e. during pre-heating the electrodes, the auxiliary 
amalgam is heated by the electrode so that it relatively rapidly dispenses a substantial part of 
the mercury that it contains. In this respect, it is desirable that, prior to being switched on, the 
lamp has been idle for a sufficiently long time to allow the auxiliary amalgam to take up 

10 sufficient mercury. If the lamp has been idle for a comparatively short period of time, the 

reduction of the run-up time is only small. In addition, in that case the initial radiation output 
is (even) lower than that of a lamp comprising only a main amalgam, which can be attributed 
to the feet that a comparatively low mercury-vapor pressure is adjusted in the discharge space 
by the auxiliary amalgam. An additional problem encountered with comparatively long lamps 

15 is that it takes comparatively much time for the mercury liberated by the auxiliary amalgam 
to spread throughout the discharge vessel, so that after switching on such lamps, they 
demonstrate a comparatively bright zone near the auxiliary amalgam and a comparatively 
dark zone at a greater distance from the auxiliary amalgam, which zones disappear after a 
few minutes. 

20 In addition, low-pressure mercury- vapor discharge lamps are known which are 

not provided with an amalgam and contain only free mercury. These lamps, also referred to 
as mercury discharge lamps, have the advantage that the mercury-vapor pressure at room 
temperature and, hence, the initial radiation output are relatively high as compared to 
amalgam-containing discharge lamps and as compared to discharge lamps comprising a 

25 (main) amalgam and an auxiliary amalgam. In addition, the run-up time is comparatively 

short. After having been switched on, comparatively long lamps of this type also demonstrate 
a substantially constant brightness over substantially the whole length, which can be 
attributed to the fact that the vapor pressure (at room temperature) is sufficiently high at the 
time of switching on these lamps. 

30 

US-B 6 456 004 discloses an apparatus for improving the performance of a 
low-pressure mercury vapor discharge lamp. The lamp includes an envelope enclosing an 
amalgam housed in a container. The container maintains mercury vapor equilibrium during 
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lamp operation and prevents mercury diffusion during lamp offperiods. The container is 
provided with an opening selectively adjustable between an open position and a closed 
position. When the discharge lamp is in operation, the container is in an open position 
enabling the amalgam to maintain mercury vapor pressure equflibrium. When the discharge 
lamp is turned off, the container is closed preventing diffusion of mercury into the amalgam 
A drawback of the known low-pressure mercury vapor discharge lamp is that 
the mercury pressure becomes too high when they are operated in a badly ventilated 
luminaire or when the discharge lamp is subjected to a high load. As the saturation vapor 
pressure increases exponentially with temperature, comparatively high ambient temperatures 
give rise to a reduction of the radiation output. 



The invention has for its object to elirninate the above disadvantage wholly or 
partly. According to the invention, a low-pressure mercury vapor discharge lamp of the kind 
mentioned in the opening paragraph for this purpose comprises: 

a tight-transmitting discharge vessel enclosing, in a gastight manner a 
discharge space provided with a filling of mercury and a rare gas, 

the discharge vessel comprising discharge means for rmdntaining a discharge 
in the discharge space, 

the discharge vessel being provided with a container comprising an amalgam, 
the container being provided with releasing means for the controlled release of 
mercury vapor from the amalgam, 

the releasing means being open during lamp operation, 

the releasing means being substantially closed when, during lamp operation, 
the temperature of the amalgam becomes higher than a pre-determined temperature. 

In the description and claims of the current invention, the designation 
"substantially closed" is used to refer to operating conditions in the low-pressure mercury 
vapor discharge lamp where the releasing means is not entirely closed, while a relatively 
small passageway between the amalgam container and the discharge space is left open. 

Maintaining mercury vapor pressure equilibrium in fluorescent lamps is 
necessary to maintain optimum lumen output during extended periods when the discharge 
lamp is in operation. According to the invention, the releasing means is substantially closed 
when the temperature of the amalgam becomes higher than a pre-determined temperature 
When the temperature of the amalgam becomes higher than the pre-determined temperature 
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the communication between the amalgam and the discharge space is blocked implying that 
the mercury pressure in the discharge lamp can not rise further with increasing (ambient) 
temperature. As a consequence, the low-pressure mercury vapor discharge lamp according to 
the invention operates at a relatively constant lumen output even if the ambient temperature 
5 becomes higher than the pre-determined temperature. If the ambient temperature rises after 
the releasing means has been closed, the vapor pressure above the amalgam in the container 
may increase, but this has no effect on the mercury pressure in the discharge space because 
1he vapor formed above the amalgam in the container cannot reach the discharge space. 
According to the measure of the invention, nominal operation of the low-pressure mercury 

1 0 vapor discharge lamp is achieved even at relatively high ambient lamp temperatures. Even in 
a badly ventilated luminaire or when the lamp is subjected to a high load, an optimal lead to a 
reduction of the radiation output, a low-pressure mercury vapor discharge lamp is obtained 
with an optimal radiation output. 

Preferably, the pre-determined temperature corresponds to a temperature of a 

1 5 range of temperatures at which the mercury-vapor pressure above the amalgam is relatively 
stable. According to this embodiment of the invention, nominal operation of the low-pressure 
mercury vapor discharge lamp is achieved even at high lamp temperatures because the 
discharge space contains (just) enough mercury to bring about a mercury-vapor pressure at 
the operating temperature which is close to the optimum mercury-vapor pressure. When, 

20 during the service life of the discharge lamp, mercury is lost because it becomes bound, for 
example, to a wall of the discharge vessel and/or to emitter material, the closing means will 
remain open for a longer period when the discharge lamp is ignited. In this manner, the 
burning conditions of the low-pressure mercury vapor discharge lamp are relatively optimal 
under all circumstances and at each moment in the service life of the discharge lamp. The 

25 range of temperatures at which the mercury-vapor pressure above the amalgam is relatively 
stable corresponds to the temperature range of the so-called amalgam plateau. 

A preferred embodiment of the low-pressure mercury vapor discharge lamp 
according to the invention is characterized in that the pre-determined temperature 
corresponds to 75-1 10% of the lowest temperature of Ihe range of temperatures at which the 

30 mercury-vapor pressure above the amalgam is relatively stable. 

Preferably, the releasing means is open during lanrp-off periods. When the 
lamp is switched off, the decrease in temperature causes the mercury vapor to navigate to and 
diffuse into the amalgam. In general, the releasing means will open again when during the 
discharge lamp is in operation the temperature drops below the pre-determined temperature. 
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. A preferred embodiment of the low-T>ie««m*> mM , 

pressure mercury vapor discharge lamp 

according to the invention is characterized in that the releasing means comprises a resilient 
means made of a shape-memory alloy, the transformation temperature of the shape-memory 
alloy being chosen to correspond substantially to the pre-determined temperature the 
resilient means being substantially closed when the shape-memory alloy reaches the 
transformation temperature of the shape-memory alloy. The characteristics of the shape- 
memory alloy are chosen such mat the transformation temperature corresponds to the pre- 



A preferred embodiment of the low-pressure mercury vapor discharge lamp 
according to the invention is characterized in mat the product of the mercury pressure^ and 
the mtemal diameter D, of the discharge vessel is in the range 0. 1 3 £ pH g x D fa < 8 Pa cm A 
discharge vessel of a low-pressure mercury vapor discharge lamp in which the product of die 
mercury pressure (expressed in Pa) and the internal diameter (expressed in mm) of the 
discharge vessel which is in the mentioned range, contains a relatively low amount of 
mercury. The mercury content is considerably lower than what is normally provided for in 
known low-pressure mercury vapor discharge lamps. The low-pressure mercury vapor 
discharge lamp according to this embodiment of the invention operates as a so-called 
"unsaturated" mercury vapor discharge lamp. 

Preferably, the product of the mercury pressure pn g and the internal diameter 
D, of the discharge vessel is in the range 0.13 £ pn g x]\^4 Pa.cn, In this preferred regime 
of Ph 8 x Di„, the mercury content in the discharge lamp is further reduced In this preferred 
embodiment of the invention, the low-pressure mercury vapor discharge lamp according to 
the invention operates as an unsaturated mercury vapor discharge lamp. 

A preferred embodiment of the low-pressure mercury vapor discharge lamp 
according to the invention is characterized in that the discharge vessel contains less than 
approximately 0. 1 mg mercury. There is a tendency in governmental regulations to prescribe 
™™un^^ 

if the discharge lamp comprises less than said prescribed amount allows the user to dispose 
of the lamp without environmental restrictions. If a mercury discharge lamp contains less 
than 0.2 mg of mercury such requirements are largely fulfilled. Preferably, the discharge 
vessel contains less than or equal to approximately 0.05 mg mercury. 

It is not an easy task to operate a low-pressure mercury vapor discharge lamp 
under unsaturated mercury conmfionswhn^ 

the discharge lamp. It is known that measures are taken in low-pressure mercury vapor 
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discharge lamps to reduce the amount of mercury that during life of the discharge lamp is no 
longer able to contribute to the reactive atmosphere in the discharge space in the discharge 
vessel. Mercury is lost in that, due to the interaction of mercury and materials present in the 
lamp (such as glass, coatings, electrodes) and parte of the inner wall of the discharge vessel 
are blackened. Wall blackening does not only give rise to a lower light output but also gives 
the lamp an unaesthetic appearance, particularly because the blackening occurs irregularly, 
for example, in the form of dark stains or dots. 



These and other aspects of the invention are apparent from and will be 
elucidated with reference to the embodiments described hereinafter. 
In the drawings: 

Fig. 1A is a cross-sectional view of an embodiment of the low-pressure 
mercury-vapor discharge lamp in accordance with the invention in longimdinal section; 

Fig. IB shows a detail of Figure 1 A, which is partly drawn in perspective; 

Fig. 2 is a cross-sectional view of an embodiment of a compact fluorescent 
lamp comprising a low-pressure mercury vapor discharge lamp according to the invention; 

Fig. 3A shows an embodiment of the releasing means in the open state 
according to the invention; 

Fig. 3B shows an embodiment of the releasing means in the closed state 
according to the invention, and 

Fig. 4 shows the mercury pressure as a function of temperature. 

The Figures are purely diagrammatic and not drawn to scale. Notably, some 
dimensions are shown in a strongly exaggerated form for the sake of clarity. Similar 
components in the Figures are denoted as much as possible by the same reference numerals. 



Figure 1 A shows a low-pressure mercury-vapor discharge lamp comprising a 
glass discharge vessel having a tubular portion 1 1 about a longimdinal axis 2, which 
discharge vessel transmits radiation generated in the discharge vessel 10 and is provided with 
a first and a second end portion 12a; 12b, respectively. In this example, the tubular portion 11 
has a length U, of 120 cm and an inside diameter D in of 24 mm. The discharge vessel 10 
encloses, in a gastight manner, a discharge space 13 containing a filling of mercury and an 
inert gas mixture comprising for example argon. The side of the tubular portion 1 1 facing the 
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discharge space 13 is provided with a protective layer 17. In fluorescent discharge lamps the 
side of the tubular portion 1 1 feeing the discharge space 13 is, in addition, coated with a ' 
luminescent layer 1 6 which includes a luminescent material (for example a fluorescent 
powder) which converts the ultraviolet (UV) light generated by fallback of the excited 
mercury into (generally) visible light. 

In the example of Figure 1A discharge means for mainlaining a discharge in 
the discharge space 13 are electrodes 20a; 20b arranged in the discharge space 13 said 
electrodes 20a; 20b being supported by the end portions 12a; 12b. The electrode 20a- 20b is a 
wmding of tungsten covered with an electron-emitting substance, in this case a mixture of 
banum oxide, calcium oxide and strontium oxide. Current-supply conductors 30a, 30a- 30b 
30b' of the electrodes 20a; 20b, respectively, pass through the endporuons 12a; 12b and 
issue from the discharge vessel 10 to the exterior. The current-supply conductors 30a, 30a" 
30b, 30b' are connected to contact pins 31a, 31a'; 31b, 31b' which are secured to a lamp cap 
32a, 32b. In general, around each electrode 20a; 20b an electrode ring is arranged (not shown 
in Figure 1 A) on which a glass capsule for proportioning mercury is clamped 

In the example shown in Figure 1 A, the electrode 20a; 20b is surrounded by an 
electrode shield 22a; 22b which, preferably, is made from a ceramic material. Preferably the 
electrode shield 22a; 22b is made from a ceramic material comprising aluminum oxide ' 
Particularly suitable electrode shields are manufactured from so-called densely sintered 
20 A1 2 0 3 , also referred to as DGA. 

An alternative embodiment of the low-pressure mercury vapor discharge lamp 
comprises the so-called electrodeless discharge lamps, in which the discharge means for 
maintaining an electric discharge are situated outside a discharge space surrounded by the 
discharge vessel. Generally said means are formed by a coil provided with a winding of an 
electric conductor, with a high-frequency voltage, for example having a frequency of 
approximately 3 MHz, being supplied to said coil, in operation. In general, said coil 
surrounds a core of a soft-magnetic material. 

According to the invention, the discharge vessel 10 is provided with a 
container (the container is not shown in Figure 1 A; see Figure 3A for more details) provided 
with an amalgam 2. The container is provided with releasing means 4 for the controlled 
release of mercury vapor from the amalgam 2. During lamp operation the releasing means 4 
is normally open. However, the releasing means 4 is substantially closed when, during lamp 
operation, the temperature of the amalgam 2 becomes higher than a pre-determined 
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temperature. In the example of Figure 1 A the releasing means 4 comprising the amalgam 2 is 
attached to current-supply conductor 30a'. 

Figure IB is a partly perspective view of a detail shown in Figure 1 A, the end 
portion 12a supporting the electrode 20a via the current supply conductors 30a, 30a\ The 
5 releasing means 4 for the controlled release of mercury vapor from the amalgam 2 is 

connected to the current-supply conductor 30a'. During lamp operation the releasing means 4 
is open. However, the releasing means 4 is substantially closed when, during lamp operation, 
the temperature of the amalgam 2 becomes higher than a pre-determined temperature. In the 
example of Figure IB the releasing means 4 comprising the amalgam 2 is attached to current- 
1 0 supply conductor 30aMn an alternative embodiment the releasing means comprising the 

amalgam is connected to the exhaust tube 19 of the end portion 12a or to the electrode shield 
22a. 

Figure 2 shows a compact fluorescent lamp comprising a low-pressure 
mercury vapor discharge lamp. Similar components in Figure 2 are denoted as much as 

1 5 possible by the same reference numerals as in Figure 1 A and IB. The low-pressure mercury- 
vapor discharge lamp is in this case provided with a radiation-transniitting discharge vessel 
10 having a tubular portion 1 1 enclosing, in a gastight manner, a discharge space 13 having a 
volume of approximately 25 cm 3 . The discharge vessel 10 is a glass tube which is at least 
substantially circular in cross-section and the (effective) internal diameter of which is 

20 approximately 10 mm. In this example, the tubular portion 1 1 has a total length L dv (not 
shown in Figure 2) of 40 cm. The tube is bent in the form of a so-called hook and, in this 
embodiment, it has anumber of straight parts, two of which, referenced 31, 33, are shown in 
Figure 2. The discharge vessel further comprises a number of arc-shaped parts, two of which, 
referenced 32, 34, are shown in Figure 2. The side of the tubular portion 1 1 facing the 

25 discharge space 13 is provided with a protective layer 17 and with a luminescent layer 16. In 
an alternative embodiment, the luminescent layer has been omitted. The discharge vessel 10 
is supported by a housing 70 which also supports a lamp cap 71 provided with electrical and 
mechanical contacts 73a, 73b, which are known per se. In addition, the discharge vessel 10 is 
surrounded by a hght-trammitting envelope 60 which is attached to the lamp housing 70. The 

30 light-transmitting envelope 60 generally has a matt appearance. The releasing means for the 
controlled release of mercury vapor from the amalgam is not shown in Figure 2. 

Figure 3 A shows an embodiment of the releasing means in the open state 
according to the invention and Figure 3B shows an embodiment of the releasing means in the 
closed state according to the invention. In the example of Figure 3A, the releasing means 4 
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comprises a resilient means 6 made of a shape-memory alloy in a housing 1. Communication 
between the oontainer 3 provided with the amalgam 2 mi ^ ^ „ rf ^ 

discharge vessel .0 is controlled via me releasing means 4. The releasing means 4 regulates 
the release of meroury vapor from the amalgam 2 to me discharge space 1 3. According to the 
rnvention, me transfonnation temperatoro of the shape-memory alloy is ehosen to correspond 
substantially to apro-determined tempemtore. Protean me pre-deternrined temperatoro 
corresponds to a teroperatore of a range of temperatores a, which me nreroury-vaporprossuro 
above me amalgam 2 is relatively steble. m particular, me prodetermined temperatoro 
<^^»75-110%offoelowes,temperetureoffo^^^ 
10 mercury-vapor pressure above the amalgam 2 is relatively stable. 

When the shape-memory alloy reaches the transfonnation temperature of the 
shape-memory alloy foe resUien. means 6 is substantially closed (see Figure 3B). As long as 
foe shape-memory alloy is above foe transformation tempemtore of foe shape-memory alloy 
foe resfoen, means 6 remains substantially closed and the communication betiveen foe 
15 amalgam and foe discharge space is severed. 

The construction of foe releasing means 4 as shown in Figure 3A and 3B 
comprises a resilient means 6 (a spring) made of shape-memory alloy, a closing means 8, an 
addfoon ordmary spring 7 and a ferrole 9 with a flaring portion 9- lacing foe Cosing means 8. 
The releasmg means 4 as shown in Figure 3A and 3B operates as Mows. At temperatores 
below foe transition temperatoro T„ of foe shape-memory alloy, me resilient means is 
deformed by the ominary spring 7 and foe closing means 8 is in approximate* in foe middle 
of foe releasmg means enabling communication between foe amalgam 2 in the comainer 3 
and foe discharge space 13 (see Figure 3A). Above foe transition tempemtore T. foe shape- 
memory alloy, foe resilient means regains its original fomr and pushes foe closing means 8 
towanJs foe flaring portion 9>of me ferrute 9. Eventual* foe dosing means engages with foe 
flarmg pomon 9"of foe ferrule 9 and closes foe contact between foe amalgam 2 and foe 
discha^e space (see Figure 3B). to foe example of Figure 3A and 3B a closing means 8 
shaped as a baJl is used The bail is made, for instence, of meW, g>ass or a commie material 
Alternative geometries are possible. 

According to foe invention, foe transition or threshold temperature T„ of foe 
shape-memory afloy matches wifo foe amalgam pfcteau tempemtoros. I. foe even, that parts 
of t>teroleasrogmeaus4reac.wifo mercury, such par* are preferably coated The housing 1 
is, preferably made of glass. 



20 
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Nominal operation of the low-pressure mercury vapor discharge lamp is 
achieved even at high lamp temperatures because the discharge space contains flust) enough 
mercury to bring about a mercury-vapor pressure at the operating temperature which is close 
to the optimum mercury-vapor pressure. When, during the service life of the discharge lamp, 
5 mercury is lost because it becomes bound, for example, to a wall of Ihe discharge vessel 
and/or to emitter material, the closing means will remain open for a longer period when the 
discharge lamp is ignited. In this manner, the burning conditions of Ihe low-pressure mercury 
vapor discharge lamp are relatively optimal under all circumstances and at each moment in 
the service life of the discharge lamp. 

10 The ran g e of temperatures at which the mercury-vapor pressure above the 

amalgam is relatively stable corresponds to the temperature range of the so-called amalgam 
plateau. The advantages of the low-pressure mercury vapor discharge lamp according to the 
invention are that the releasing means 4 can be relatively small. The low-pressure mercury 
vapor discharge lamp behaves unsaturated at high temperatures. In addition, one matched 

15 combination of an amalgam plateau and the transition temperature T 0 of the shape-memory 
alloy suffices for a whole range of lamps operated at elevated temperatures. Unsaturated low- 
pressure mercury vapor discharge lamps generate a constant light output which is practically 
independent of the temperature of the discharge vessel. The run-up behavior of unsaturated 
discharge lamps is similar to that of a normal mercury discharge lamp. 

20 ^ term shape-memory alloys is applied to a group of metallic materials that 

demonstrate the ability to return to some previously defined shape or size when subjected to 
the appropriate thermal procedure. Generally, these materials can be plastically deformed at 
some relatively low temperature, and upon exposure to some higher temperature will return 
to their shape prior to the deformation. Materials that exhibit shape memory only upon 

25 heating are referred to as having a one-way shape memory. Some materials also undergo a 
change in shape upon re-cooling. These materials have a two-way shape memory. 

Although a relatively wide variety of alloys are know to exhibit the shape 
memory effect, only those that can recover substantial amounts of strain or that generate 
significant force upon changing shape are of commercial interest To date, this has been the 

30 nickel-titanium alloys and copper-base alloys such as CuZnAl and CuAlNi. 

A shape memory alloy may be further defined as one that yields a thermo- 
elastic martensite. In this case, the alloy undergoes a martensitic transformation of a type that 
allows the alloy to be deformed by a twinning mechanism below the transformation 
temperature. The deformation is then reversed when the twinned structure reverts upon 
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0 

system 



T~ ^ — — » .hatoccursinme shape-memory 

h^formarion, although a fetter phase change, does not occur „ . 

a range of tempers tha, varies wfth each aboy system. Most of foe 
**~T ^ ' reIatiV<!,y although the beginning and 

*mperanne range. Tne transformation also exhibits hysfcresis in foatthe transforms^ on 
beating and on cooling do not overlan Thi..™.,* „ . -""lonnanoiis on 

g >>ot overlap. ThK transformation bysteresis varies with foe alloy 

Fhxino, A ^ of a shape-memory aUoy is Hexing ™. Wires made of 

™ I T ^y (called ninnol) a shape- 

aUoy ma, assumes a radicaiiy different crystahne sbncmre a, differing Jnperatures 
h ^ ^ m * >Cratures ' w * tes ma *^ e of Flexinol are easily stretched by a small force " 

length: the wire shortens with a useable amount offeree srrercned 

.empemmre T IS", ' fT"*" 5 ' T >— * * *> - . *tncri„n of 

^~T(m^™).Cuxve(a)mFigure4showsatyp i calbehav i orofa 

memury. The mercury pressure eshibfts a steady increase with increasing temperatme 

^* 1 >-* 2 >-°^)inFigure4showsa W , i ca 1 behaviorofalow- 
P-sure mercury vapor discharge lamp provided wifo an amalgam. The mercury pressure 
eshibrts for foe parts (hi) and (b3) shows a typical sieady increase wifo fooJmg 
temperamre. In a certain range of tempemtures, me memury-vapor pressure abovefoe 
amaigam rs redely stable. Tbis temper mnge corresponds to the so-ca^ga* 
ph**u and » shown in Figure 4 wifo part (b 2 , ff me temperature becomes higher^ 

memur y p re ssman^sagamwM<foi 8 shownmFigure4wifo P ar,(b3) 

According ,o foe invention, foe communication between foe amalgam 2 and 
the drscharge space , 3 is blocked when foe temporal of foe shape-memory ml is 
approximately equal to foe p.ateau temperam* oftbe amalgam. This impbes ma. foe 
ntercury pressum in foe discbarge hmp can not rise former wifo increasing (ambient) 
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temperature. For higher temperatures in stead of curve (b3) the mercury pressure will behave 
according to curve (c). If the ambient temperature rises after the releasing means has been 
closed, the vapor pressure above the amalgam in the container may increase, but this has no 
effect on the mercury pressure in the discharge space because the vapor formed above the 
amalgam in the container cannot reach the discharge space. According to the measure of the 
invention, nominal operation of the low-pressure mercury vapor discharge lamp is achieved 
even at relatively high ambient lamp temperatures. Even in a badly ventilated luminaire or 
when the lamp is subjected to a high load, an optimal lead to a reduction of the radiation 
output, a low-pressure mercury vapor discharge lamp is obtained with an optimal radiation 
output. 

Curve (d) in Figure 4 shows the behavior of a low-pressure mercury vapor 
discharge lamp which operates under unsaturated conditions. A can be seen, the behavior of 
the mercury pressure as a function of temperature of a low-pressure mercury vapor discharge 
lamp according to the invention, as represented by curves (bl), (b2) and (c) in Figure 4 is 
always below that of a low-pressure mercury vapor discharge lamp operating at unsaturated 
conditions. Unsaturated low-pressure mercury vapor discharge lamps have a relatively 
constant light output which, above a certain temperature (for instance 42"C), is independent 
of the temperature of the discharge vessel. The run-up behavior of unsaturated discharge 
lamps is similar to that of a normal mercury discharge lamp and faster than for a low-pressure 
mercury vapor discharge lamp comprising an amalgam. 

It should be noted that the above-mentioned embodiments illustrate rather than 
limit the invention, and that those skilled in the art will be able to design many alternative 
embodiments without departing from the scope of the appended claims. In the claims, any 
reference signs placed between parentheses shall not be construed as limiting the claim. Use 
of the verb "comprise" and its conjugations does not exclude the presence of elements or 
steps other than those stated in a claim. The article "a" or "an" preceding an element does not 
exclude the presence of a plurality of such elements. The invention may be implemented by 
means of hardware comprising several distinct elements, and by means of a suitably 
programmed computer. In the device claim enumerating several means, several of these 
means may be embodied by one and the same item of hardware. The mere fact that certain 
measures are recited in mutually different dependent claims does not indicate that a 
combination of these measures cannot be used to advantage. 
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CLAIMS: 



1 • A low-pressure mercury vapor discharge lamp comprising: 

a Hght-transmittmg discharge vessel (10) enclosing, in a gastight manner, a 

discharge space (1 3) provided with a filling of mercury and a rare gas, 

the discharge vessel (10) comprising discharge means for maintaining a 

discharge in the discharge space (13), 

the discharge vessel (10) being provided with a container (3) comprising an 

amalgam (2), 

the container (3) being provided with releasing means (4) for the controlled 

release of mercury vapor from the amalgam (2), 

the releasing means (4) being open during lamp operation, 

the releasing means (4) being substantially closed when, during lamp 

operation, the temperature of the amalgam (2) becomes higher than a pre-determined 

temperature. 

2. A low-pressure mercury vapor discharge lamp as claimed in claim 1, 
characterized in that the pre-deterrnined temperature corresponds to a temperature of a 
of temperatures at which the mercury-vapor pressure above the amalgam (2) is relatively 
stable. 

3. A low-pressure mercury vapor discharge lamp as claimed in claim 2, 
characterized in that the pre-determined temperature corresponds to 75-1 10% of the lowest 
temperature of the range of temperatures at which the mercury-vapor pressure above the 
amalgam (2) is relatively stable. 

4. A low-pressure mercury vapor discharge lamp as claimed in claim 1, 2, or 3, 
characterized in that the releasing means (4) comprises a resilient means (6) made of a shape- 
memory alloy, the transformation temperature of the shape-memory alloy being chosen to 
correspond substantially to the pre-detennined temperature, the resilient means (6) being 
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substantially closed when the shape-memory alloy reaches the transformation temperature of 
the shape-memory alloy. 

5- A low-pressure mercury vapor discharge lamp as claimed in claim 1 , 2 or 3, 
characterized in that the product of the mercury pressure p Hg and the internal diameter D ta of 
the discharge vessel (10) is in the range 0.13 <: p Hg x D to < 8 Pacm. 

6 - A low-pressure mercury vapor discharge lamp as claimed in claim 5, 
characterized in that the product of the mercury pressure ph 6 and the internal diameter D fa of 
the discharge vessel (10) is in the range 0.13 < p Hg x < 4 Pacm. 

7 - A low-pressure mercury vapor discharge lamp as claimed in claim 1, 2, or 3, 
characterized in mat the discharge vessel (10) contains less than 0.1 mg mercury. 

8 - A low-pressure mercury vapor discharge lamp as claimed in claim 1 , 
characterized in that the releasing means (4) is open during lamp-off periods. 

9 - A compact fluorescent lamp comprising a low-pressure mercury-vapor 
discharge lamp as claimed in claim 1, 2, or 3, characterized in that a lamp housing (70) is 
attached to the discharge vessel (10) of the low-pressure mercury-vapor discharge lamp, 
which lamp housing is provided with a lamp cap (71). 
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ABSTRACT: 



10 



Low-pressure mercury vapor discharge lamp comprises a light-transmitting 
discharge vessel (10) enclosing, in a gastight manner, a discharge space (13) provided with a 
filling of mercury and a rare gas. The discharge vessel (10) comprises discharge means for 
mamtaining a discharge in the discharge space (13). The discharge vessel (10) is provided 
with a container (3) comprising an amalgam (2). The container (3) is provided with releasing 
means (4) for the controlled release of mercury vapor from the amalgam (2). According to 
the invention the releasing means (4) being open during lamp operation and the releasing 
means (4) are substantially closed when, during lamp operation, the temperature of the 
amalgam (2) becomes higher than a pre-determined temperature. Preferably, the pre- 
determined temperature corresponds to a temperature of a range of temperatures at which the 
mercury- vapor pressure above the amalgam (2) is relatively stable. 
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FIG. 1B 
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FIG. 2 
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